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1211:813 [aISS<?5tii:'JllffT-5E^$tL^^x:^ 

^mmikiii^mzx 'omm^ixfz'^mimmzMLxt^m 
m^^nt ^mtfz^ y'ry^wM^nmmmmM.-xm. 



ifiiS^a yj<-:}f IBlfS<oatS^Jli£ET'5t«$ix-S.^x^> 

a-^ /u<o—Azi^ Mzim^-<±himm:^^ -yf-tSTfii 

-^-n-en^ 1 sia® 2 wxfi^^ii^-r sfi^n 
^<r>w&:M:^^^^'thW^w^'^WL}L . mm 

XMmizts^^x. 

it*v«f*) S i: JfJ^S il-r V ^ S t § C HuteSS 1 iO-' ^vux 

x^^mwmcommjmti^iE-):\^x-hhbn&^ixx\.y 
hb^ i,zmmwm.i^^^m(^wimm.i:m.^^h<r> 
^wm-t^ b b hizmiSj^xm^m^^^m^fS^i^ 



(3) !»^9-15 183 6 



^Mz^jm<rfmms.^^-thMjkm^>:L. pmi^ 
<r>±3tM.x %j{kmm.A.fmmi,zm.'&^ixtzm^im. 

iimA.t£{imizB.M^iitim&j^{mx'-^ii^iim i 

mzx *)m^^tifzm^mmizirii.xi^mmmioAikiiL 
i:/^immico±mm]ixrx'h tt^ izmtm 2 o^svu^ 

Si: ^mttiay^y-^isc^^mimmm^ik^iz^ 

\,zhh t # i:-C*US**M=5:6«ift*'JS"J«#2r{ii^)t-&l6 



x^p^mmmcr)m^-)T^t^iE:fj\^x'h?>tn^^tix\.'> 
^t^ (,zmimmm^^iii^^tfimm^^miii-r^(D 

CO 00 1 ] 
[0002] 

^mmizmm-ti>7-'i^i'fmm(i<^^i!k^ti^f^<m\<^ 

hixtXol,z^-:>t:> 

[0 00 3 1 V'f ^oa^fi— :?SrfflV^T^S^Ac{4SSr 
i: ^ L-CBiie^ >'-9-Ofl3^^j±uA:3'f ^L-^T)-- 

ffiteja^^fiS i: T-^it-e-h-H 1 mfm 2 <rn '{yi^x 

:bms&ti,zj:omss.$ti^, j^kiiLW^M^mi, 
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[0004] ^ii^^mmiziD^^x . j^.'X&m, m-^-co 

100 0 5] fcC^T. 2-«f-^^/HgM&l^4-9--f ^'/I^ 

10 0 0 61 ( a ) Wm<^1thtm<^i^ y WcOEtetC 
[0007] ( b ) WScr>thm'^(09 y y:7ti<7)IslKlc 

10008] JiE (a) cOJKHt-J:0^t.Sa*««i. M 
m<m^i,z i ^ t> OT'ti^ v>/ieib . jtte^{c«RI<7)ifeiS 

t^rv^. fit. i'U >'^i^«0JEE:^jCJ;'5txh>'3&«ifL 

[ 0 0 0 9 1 ±iB ( b ) ffifs^mizi. ^^thmRii. m 
m\,z±%^^:nm\ii:>':>x . WMmmn^mm-ha^ix 

[00l0]^coia(-, ^M*^'®KL/sl^t~*jAct6f^ 

[0011] mmifm^Lfzmz^jkmffiw±.^'±h 
ixx\^hb^i,z^'>mii^iVfmL. m^im^i,fz:it 

(SI^T3-1 142 1^) *iS^S;/x-CV^i>, 

[00121 z<7)W^coA:><^^zi3\.^xti. mmm 



mizx <omu^tii>m.^^nMMzmft>titzx.^^-( 

9 ^ A'^(MMt LXViWth^yry^fW^<r> 
cr)/t)Vxmm:^±-fh^m)m^^tlfzt # (C^id^ 

x\i^i>. 

[00 13] 

nhfz»b\,zm^^hm^^n.wt lx\±. 

n^^-ri>')y-^9 (W^=f-) imtxm^coi'yy:^ 

'L-izmm^tifziE^^^ ji-bi^^'Oizm^-^^tvfzyk 

t-l.a^<7)^^'fbt;:i Om-^3-^;wt^ffifi*''M=5r-l.^lJl 
[0014] ±IB<?>J: 3^ffi-^^mil>«ffl<'^'c.n'^:® 

SM*^ 1 mm-rtmiztm^ ^ Mzim^^ irxn 
<=^.g.. fi^^«tg/&>'^-r§sii<ovsvi^xfi-f-Rvis 
<mmmr>^mt o^^iaa) x-h^fi.^. ^ 

[0015] m.'iX. mi^^Wmi^^-n-th i-z>cr>n}v 
ff<osoi|i-9--< 9)Vff)W^iiz%^ Ltz b ^ t:tiM*^iai 
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[0016] ^a^fU^:mf&mE^W3S^k L 

[00 1 7] fiie-Cti, rtj^S^MtcffiOWtt 

^^■^j\^^j^:k.mMkLXm\'^^j:\'mi^lzhK). mP5 

<7)mSl.{:8mi'0i>^<-t^:it/)^^<. ffl^{il2ffi 
[00181 lK5^'^rtc^^T<?356m3^ 

I fz±^mMm^ ^> ^ -S ^ < '/ X y ?Em iHlK Srii t T ^ < 

[0019] zff)Xo^tm.i)^t t;>ixi,m^iz. mta 

[00201 i: i 1 2 ttliUi<0fi85^m«2:fflV ^ 
[ 0 0 2 1 ] 1 2ffii 0 



i: , m5^9m(r>^^(r)iL<^^^^ 9 )\^<^m.f^\,zm^^ 

[ 0 0 2 2 1 -e-l-C. U 5 :7^'<offi3ei L-C, 0 

tfOl^O-^d 2 oeDiEiO^-9--f i?;l'iO|i:fSI{c-!-ti.-fn2'? 

mecomx'li. mE^vrnt^i 2mi,zm^^ti. m 
m(A) iz^LtcX 3 iz. 1 m^m 'oe^-i 9)V(/>^^ 

-< j?;WeoKISi50:ftg1S(i3 0JKT'$)S. dsD^Jtii. 0 
6(B) {.ZiF^LtzX 5 tCfi^^acO'J 7:5^ :^'<OfiSillLft 

*i6 o«tcii£;^Sfi.. M«-^««*«J«efi[S&i^ffifl£ 

iig*^"6 0j^(cias$ix-c. m^^nmco^^9&<n^*) 

1 m/S2 im3£.irhiio<,zm^9tW^)im^^mr> 

[ 0 0 2 3 1 ia6tc^t3t i 3 izm^%w^<n^i^jvv 

( A ) ictelS-C-S^ L>t e 1 " CO i d (=^(!K-t&/ci6, ft 

ffittcovNVi';^ft-^si "&r/sEW&<r>fVVxm^s2 ' 

i}'iiti^ixmB%mm(r>^-nmK e i ■ (on<n^^-i ^ 

:iti^X'^h. Z(r>Xd^zLXmm<r)m.^^^^-thZ 

ti)^x'^ixki. imji^^^^ixTz t ^ iizj^mmz,^ 

«^*«^x i^tit^^m±LXf^imiPi:W±^-t^Z 

kl,zXK>mm^^'X^'t^:ibt><X'^:hi:iib. SSHA^ii 

C0024] L*>L=5:!&f^, 12 ffi<01K556l;Si&fflV ^ 

■T y co5E^twfflv%|.jl5f6mflScolS^3 -f )i'<n^tims. 
(^im\i. ^N'^yxf com^S-Ii)^«Ei«S§ffCOi!)#tcff 

2'5(?3iEc7)^-9--f ^JUCoJZmizXh i a S - 1 

[00251 ^^^mffiBmii. 1 2liJJLhco®i55%««8 
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[0026] 

ai \' •/ T- 'J HISS 2r ii L T 3fiES $ it -i> ^ < 

fHmm<om^^mi)^i&smm(^±mmaTcot ^ izm 

2(0/VU:^m^<r>9t^&mX'i6(Mm:^^ -y^lz^m^ 

^H-t , m^^&-mamn.<o}Lmm^mz.x\^h t ^ 

[00271 fil556«»<02ffl«ai 

■i i^Mzhh t # bX'^scti^mihmmmmmi^-fi 

'km^^^wfWM^y^^ 'yi~iz^ikm^^-^x.i.(7i 

«<i . [^mm^ [IIte*rft**iE:^^l^a<?) ^ ten i «>' 

i'/Ucr,mm(,z^$^:^j:ol,zm^LXii<, 
[00 281 ±iB<0J;-5t=:. 2(s:5|BBl:fcU-C{±, ^HSr 



ic) , mi<Ov-?;P;:^fi#*/^{Sm2<0>'NVPX(i^36«l^ 
■Ti. i P t= Li^itOT-. flaRI<^4i!i&tfOPgO|lWgiSJg*«ifiv% 

[0029] ±m^)^m^com^^c7)m.^mii. mt 

*J-?-ix{i^<^:i./>:». ^^fcisrt6:^rioic0fijsij«:tf=5r 

[0030] ±mm&mj^pm^mi. mmifmn^ 

tifib^ izj^ik.m<^^^^m^^m^m^^mk 
■tt<^^ m±-t i>bthiz. m^m&mtii^m^m^m 

[003 1 1 m^^mm*^tii:fTti>m i vpxm-^si 
ofm2w>NVkxft#<?)5&±Mti, mG^Mm>2n(r> 

v\ 0iJi.i^fi85^1S«t UT 1 2ffi<OtcO€:ffl>r^63©^ 

\Z\t. mi<OJ AVPXfi-^ t SS 2 CO-' '?;p;:?.fl-f - b c^MMS 

mimmn-xe 0jKi:-rsc7)*«»t u^. 
[00321 tfzmi (n/vvxm^m/f^2<r)/vv:xm 

'izwa^W^'nm *)-^o2 owjEco^-^-W iS' /Ko ^ 
&MX'^-th XdizLXtiK a)tmt. L v ^ . 
[0033] 2^i%BJ(ct>V'>T{i, tgReD[al^32«*''i£S 

mmKmrnx-^ i atfis 2 <7)fvv:^m^(r)mLmii 

[0034] t3taS-7W:^'03veA-:$'(i, ^WPX 
M-^<om ^ /i{iiE'^<OlL*>±*« 0 S:f2l8-ri> . 1 
<r)JVi'Mt^m/^2<r>i-^)V::i.m^\i. mteaLSA'tft^ 
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t 0 0 3 5 ] :*:^BSlCfcV^T . ME^mm^ hM'O Ib-f 
-5. 

[0036] 

1 immwrncomm^zmmLx 3ffl3£SESi*aj:^j-ri. 

. 2 1 S 3 ffi^cS ai:?3 

S:ISSS-r&^«[3Sjji[ISSS2 A t^sg|118&t7)tlJ^)«JESr 
mMcom&m^iTiz^'Oi: 3 tc:$iJffli-r.S.«J±ll^^ 2 B 
i:*>^>^:&y^-y7^'J5£S[aISS. 3<±a5^«tai«tU^J 

03VtjL-:J'T*>S. iJt7»4l*l*l!SSIigcO!Siet|5lW 
«tS, 82aOf9{iil-^miei7*<^^SSgl2lt^SS2 

I N Tl ^t>' I N T2 2:4-;?. -SHI 2 <r>mB^B 
ElfiS, 10av-^i^O3yfA-:J'6«0ai:^;lt-hB<;0 

flH4*'JS'JIll», 1 2W<>-JT-^}3l,z^l^^ixtz^>''Tm 
cr>%^X'$>h, 

[0037] m^^vm 1 {±. * -y r«{r?e^$it/cifi] 

<?)m5-!Wc8&»)S u/iisEsiEite^ 1 A t . 12 mcom^ 
^'L-(o^^mz^mzj-i j\^imm lt^sh^^ i 

Sr ai:»3-r -5. 4 -ocolfe* n >f ;^ S: a^ij tc:^^ t t. to 5: 1 
-oamffMVta^fVtLX. -&th3ffico56«3^>'l'Lu 
~Lw *««^$il-CV^6. cm'5>3ffic7)^«3>f;WJ:S 

iffi^lu. 1 v&i;riw*^aj$rfxTV^|,. 
[0 0 38] >'^/T-y5t«lEiSS2«DSiIlH|SS2A{±, y 
'f;i--KDul. Du2. Dvl. Dv2. Dwl, Dw2$r3iay 
U -y j^'mLitJ^ttcOlHlIBi'^,^ 0 . ^SgSiaK2 AcO 



S8i[IBIK2A<03-?c7)3cg[A::'jliS^i:»Jfi (^N'-yrU3 

-\^imimMz\i:}iftiwm:'mm^ix. ms.tmm^2 

i.<^ixt:^^'g>. 'SEIifi(llSg2Bl(i:. ^»£l£l!& 2 A(^ig: 

\m—Thi4zmmzh^J>!fm^-^^t?>, ZCOt^^^ V 
x^Thu~~ThMcr)i;^T/-¥^:^V-VI,zMLX iE«fii 

(ny^T^—YDva, Dv2, Dw2<?)V^-riX*>fc€:jitTiK 

2AtO£tl:^]€ff (''<<yf-'J StCftli&aSixSflJEE) 

[00391 iffSSn :^v\'-;j'|il8&4JS. ftfli3&«lgia$a 
fc^<'y^ij 3<0jEffit— SSg*^l^$iX-Cig 

t. ^Bh'yyx4A<7)—is:a'iMzMLxm.mzmm 

^tiXMms.h'yyx(r)-'}^Wi^:^y:^ythx^ -y 

■f-m^4 Bt^ x-f -y ^iH!g§4 B i,zj^m^ir>mi)m^ 

S <y ^'ISlc^^^iX/iffitiiRo i: tci 0 ^^-^ «y f-|llS&4 
B*>ffljS;$it. h^y^'JXiS'TRo ffi^-xiz^Wi&t 

4Ci}^(3mW)tE^^^¥^htiX\'-^t, #Eb7yX4A 
[0040] ±ie<0l:g£3yyN-^'|BiK4tci5V^T«i. 

yx4A<o— <Xma5*»*»ri^S-<i:^ix67t:s^. 

y X 4 A<50-<5i:a ;Kc#ff $fi.!^>:miBE3!)*iJie L , 

Sfl;JI<50JE^Oi|i^?-'(•^';^t^t5V•>■r, ^-f;t-HDl Srii 

[0041] ayf y-tmrnitio^^lilKSJi. 
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#si ti^^^t^tifzt^ifzmmLx^yry^ci com 

-^ayr^HfCi -^:^^-f:t-HDi SL{/^3>f;HG 
c01i}c::7>f /l^itan>'yN'-^[l]|S4^0Il]SSt::i: 0 3y 

[0042] rtMai8^;SiAciaMT^>f HX^ThiiT)^' 

ixT>' Nvu;^fi^ s 1 stA' s 2 ^ ffi:^)-r & fi-^^m^ 7 b 

tifzxom&^tix^^h. m^<Dmxu. ms^mmi 

c^mm^B-^co^mifZO'y'^if^l SL-bm&^tiX. u 

u 7 ^itim^m^T B(7m't-<^mmmzsiifi]L 
t^^^m. AvmMi^?:mT'r^m(^z^ti'etim\:-^T 

±t&im<^itl,zX^. fi-^3>f;U7b*>^>lll<7)yN' 
[0 044] Zcomxit. [16 (A) (3^t:^^J:-3tirt 

fi!a8Wio±5E^5T D c J: 0 h&mf)mA.rziiLm(^zm,&$ 
fiBi 0 i^mmz{mt/^m/.fmm) ssivm i <?oft-^ 

SI Sr^t. r-f K;Hg««<?);i^fi[Sf:LTiiLfc 
a^^ffi^ (±5E^ct 0 t> 5 ^ L 1 3 ^ 

m 1 s 1 &x/m 2 S2 ti^tinm^(o 
i^7)m-^si iat/3g2oft-^s2 ^^^it^'timico&m 

[0045] =5:i3^c:Tfi-^<^)5^6*iaMi:«. iE^tm 

[0046] w&mm^^\t. •x^;^^igjft$n. 



h^y'JX:$^TRl co^—xx,^-/i$^mifZmW.^tifzfS. 
tfiR2 Ty-Yt:mm(^z\^l'1rtiim'CmriR2 CO 

mmzmiHzmi^^titii$^^:t-\'D3 h^yj:^ 
t/3>'Ty^fc2 comimmti^^^^^. &mR5 mf 

[0047] jSJgSJgIil8&9ii. X5 v:5^A^'«t6$iX. 
Si{Mm:^ffi?-tcS^Stut:NPNb^>'v^x:5'TRi " 

i:. h'^y-JX^TRl ' (D^-X3ii-/^mzW^$ 
tLfzmKR2 't. hyyi^:^^TR\ ' c7X-x(;;^ 

4 '<?^Ty-h'(::-«;0-'«gg$n3tffiSi:R5 ' RX/ay 

[0048] m^^^)V7 b (C*fiitt<JOm 1 c7)fi#Sl 

m^^^ JV7 htf^C^y^ :^-Ym 
D4 i:»tn;R5 &t/3>'7^yifC2 comMKb^ML 

yzy^^TRi co^-:xx,^^v9mtmjur:^^fih 

tzub. ^titx'mmvx\i'^^h^y'J:x^TRi 

tc^SrSii. Kh^yS/X^'TRl cr>zJUi^^cr>mm^& 

[0049] tfzm^^^ fi^7 b ifZAEmt(7)m2(Dm^ 
t LxmLrz{mi^z^&^tifzm&^&w.os2x^y 

'fy^C2 ' comi^(^^mKlfZi:y)llimti>:^\yi^ 

5 '&L^r7>^rVi;-C2 'coMMiaS&i::^'^ :t-HD4 

Tv^-SS. ^ti^xmm^mifZh^fzYyy-J:^i^TR 
1 "*^#314^S(c^^o ^m^iO. h^v-i^'-^^^TR 
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INT2 btX. v>f iJ'na>'fcr^-:$^6^0A:^'i<'-h 

[0 0 50] V>f ^ni2>'fc'A-:576(i. CPU6a. 
m&i^»mmS6eh. 'yy^M.T^'^:^^^^ (RA 
M) 6c. U-H:t>'U-;^^»J (ROM) 6d. 
y^ee^ Z7>y^l^— ^^6 f . \^-JX9^s. ^ yf-HI 

Tl NT2 ;0^SJJ2.^»JfflliaK6btcA^I§ixTU 

So o 

[0051] ;S^m#ttl:^3lHlS& 1 0«i. X 5 ./ tS'A^^Jffi 

R2 cOaU^'rJ'fcfitilRe JraUT'^-^^J&^'SMS^XJt 
PNPh9>'j^'>^.^'TR3 tSrliiiTV^S. b^^^i''^^. 

>-i^'X;J'TR3 <7)x5v^{iia5^L^V'iii:gS®IIIiIS&<50 

[0052] l6««£iJ*ffitt«SiJlllK 1 1 fS. X S -y ^J' 

*^"^$<X^cNPN h7yi^";^:?'TR4 h7>'j^'X 
:J'TR4 <r><.-^^S. «/^'SlC^;&ix-tffititRllt . 

iEaiJirPtC0H&t/b5>'i^*X^TR4 cO^-XtmM. 

m/RYit. h^yi''X:?TR4 cO<— XX5 -y:?^(C 
;* V- Y^^.-xmiiZ^^XW^^Ixtz-f^ H D6 
i:. b5y>''X:J'TR4 «7X<.-Xi:ffl[556l|«lliOUffl 
COtB^Jffi? 1 ufc«0St^Ty-H5-h5>->''X^TR4 

tS;R14i:A'^>^rO, h^>zyX^TR4 6031^:7^*^-7 
-2.. 

[0053] ^<^«;«{ii:^3aitt¥'JSiJlllK 1 1 l,z$3\^ 

xii.ms^mmKou, v2ffl<?3tij:>3SiB^iu. iv 

R4 £Oab':J'^'<?)^{i (figttWJm^) titSJar^ttSI 

3 <7)m{il*i^ ( r 0 J ic^oTV^^, 685^^ 

SIIWU. V2ffl<oai*4&?lu. 1 vISA^^IXOaiL 



TlcJ: ^hyy=J::^-S'TR\ (5:)'<— xxs •/ ^JTelA^ffivs: 

-< r $ ih.3t46 . K h 7 v'X T R4 iijgffii^fc^tc^ 

^tHzii^Y'^'yi^y^.^TR^ (T^aU'^^amR 

[ 0 0 5 4 ] ap*>, diO^J-Cii, 1 <?52ffiiO 

9Mzhh t # n^«M*^j«ittmiJIilS# 1 1 *>'tfi:^-r 

<r^^^ 9Mzi)h t^izmLmmmi' r i j 
[ 0 0 5 5 ] la 1 izMLtzmi,z$i\>^x . m^^mmkUi. 

1 2ffiCfll^§tV.TV>SJt«>. -?-«02ffl<!0ai:?l4Si=-l 
u . 1 V 0 ai L5t *ffl3c8iE«E e 1 cO##-9--^ 

[ 0 0 5 6 ] H 1 tcS^LfwM-C-Jl. m^%nMier>u- 

m^mwi^WL^mi^XTf^ t # , 12 ffi«ofia!5i^m««o 
el copo-^diEio^-r-Y^'/Kof-^^ffia-cisiiay^ 

[ 0 0 5 7 ] H 1 tc^^bJt^SUAc^atctiV^T . m^sij 
ffll|HlS&6 b tJ'hgPSiJji^J^fl-^ I N Tl ifiH-t i>>1xhh, 

71J >yr:7o.yriiiK6 j*<i;-fe-y hSixt, ■e<^iEi& 

^/ij-hSPiijas^fi-^i NTi t , x-yi^- 

;^ffitll^&6 i*J^-Oi!l-'3±0S:«ti5LT7>y^lHlB&6h 

^«n«tt ) s: 9 ^-r * . m;*«<jiiPiHiss 6 b « . 9 

•y Suisse htcj:0;*'>y:5'6 e<0i1^<i$:7-y^i-S 

mm. & 5 y f - L/^im-r <'tc:SE;* 'J r^^;t 
7 -y f - LfzWcWmi^ifi 1 iMlte^^ cotcs t/c* 

[0 0 5 8] -7>f ^oavlf A— :J'<0ROM6 d|*I{C{4 

f}\^<r>y^y'7M.tM.'Xmm.<r)mmzm\^i. -y rt 
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[00591 mm<om-C'ii. P^MB8cOiaii^r[6)2:^SiJ 
i6fc7 9^i^3S:fflt^4. 79^1««RI*<iElHl«LTV^ 

r 1 J {z-^ixh, 

[ 0 0 6 0 ] a 2 \,Z7rt:^ ^ y)U-^yX'ii. MMi)^ 
±Ltzt^l,z%-ryyy'i.i roj . y^^^2i r i j 

\.Z-rt i; 1 1, K , SLSt'-:?' N e ( SW** 1 WS^hm 
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(54) IGNmON DEVICE FOR CAPACITOR DISCHARGE TYPE INTERNAL COMBUSTION 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ignition 
device for a capacitor discharge type internal 
combustion engine having a function to prevent 
reversing of the engine. 

SOLUTION: A signal generator 7 is brought into a 
state to generate pulse signals Vsl and Vs2 at a 
positive semicycle section adjoining a single phase AC 
voltage el fetched from a section between the two- 
phase output terminals 1u and 1v of a magnet 
generator 1 during forward rotation of an internal 
combustion engine. A generator output polarity 
discriminating circuit 1 1 is provided to generate a 
polarity signal difFarent in a state with polarity of the 
single phase AC voltage el. When the rotation speed 
of the engine is below a set value, the rotation 
direction of the engine is decided by watching the 
state of a polarity discrimination signal when the pulse 
signal Vs2 is generated. When it is decided that the 
engine is reversed, an engine is failed in ignition by 
prohibiting an ignition signal from being inputted to an ignition circuit 5. 
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* NOTICES * 

Japan Patent Office is not responsible. for any 
daaages caused by the use of this translation. 

1 This document Has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PfECT of the INivEN Tl ON " irTIlZ ""' IT" ^ r, 

[EfFect of the Invention] As mentioned above, in this invention, when an engine's hand of cut 
was detected when an engine's rotational speed is below the set point, and an engine's 
inversion was detected, it was forbidden that an ignition signal should have been given to a 
firing circuit. Therefore, it can prevent that ignition operation is performed at the time of an 
engine's inversion, and can prevent big reaction force's acting on an engine's starting system, 
or maintaining an engine's inversion. 

[0085] Moreover, in this invention, only when an engine's rotational speed was below the set 
point, it was nruide to Judge the hand of cut Therefore, the pulse signal which a ringer 
generates can make a phase setup of the output of a ringi^r easy compared with the 
conventional ignition which needed to put the generating position of the 1st and 2nd pulse 
signals into the section of the positive half cycle of alternating voltage in all an engine's 
rotational-speed fields that what is necessary is just to make it go into the section of the 
positive half cycle of the single-phase alternative current voltage obtained from a permanent 
magnet generator only at the time of an engine's super-low 

CTranslation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
daMcea oauaed by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2j***^ shows the word which can not be translated 
3.1n the drawings, any words are not translated 



PRIOR ART 



toS^J^SS^oTthiTPrior Aril In order to come to carry out the various demands of 
purification of exhaust gas. improvement in mpg. reduction of noise, improvement in an output 
etc. and to meet these demands to an internal combustion engine in . ^ 

ignitions of the digital control formula which uses a microcomputer and controls the ignition 
position of an internal combustion engine precisely came to be used 
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* NOTICES * 

Japan Patent Office ia not reaponaible for any 
danagea cauaod by tha uae of thia tranalation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.4amE shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM ' 

[ProblemCs) to be Solved by the Invention] In the ignition which controlled an ignition position 
by the microcomputer, the generator of an inductor form which consists of Rota which was 
equipped with the reluctor (inductor) which usually has predetermined as a ringer used 

in order to acquire the Information on a criteria position, the information on the ignition 
position in an engine's low-speed field, and an engine's rotational-speed Information which 
starts measurement of an ignition position, and was attached in an engine's crankshaft etc., 
and a signal armature is used. In ease it has the permanent magnet by which magnetic 
coupling was carried out to the signal coil wound around the iron core which has the magnetic 
pole section which counters the field in which the reluctor of Rota was prepared, and this iron 
core and a reluctor begins to counter the magnetic pole section of an iron core, and in case a 
signal armature ends this opposite, it carries out induction of the 1 st and 2nd pulse signals 
from which polarity differs in a signal coil by change of the magnetic flux produced in an iron 
core, respectively. 

[0014] The recurrence interval of two pulse signals which carry out induction to a signal coil 
while an engine rotates one time, when the above ringers are used becomes almost equal to 
sMoMoMc of a reluctor. Among the 1st pulse signal which a ringer generates, and the 2nd pulse 
signal, since the generating position of the 2nd pulse signal is an ignition position (fixed-point 
fire position) of a tow-speed field, it is decided by the demand by the side of an engine, since 
[ moreover. ] the generating position of the 1st pulse signal is a criteria position which starts 
measurement of the ignition position which the microcomputer calculated — at least the 
maximum tooth-lead-angle position of an ignition position — or it is more neariy required than 
this maximum tooth-lead-angle position to be the position to which it went further That is. it 
is necessary to set up »♦♦»♦♦ of a reluctor at least more than the toothHead-angle width of 
face of an ignition position. In many cases, ***♦♦* of a reluctor is set as about 30 degrees, 
and while an engine rotates one time, the recurrence interval of two pulse signals which carry 
out Induction to a signal coil is about 30 degrees. 

[0015] therefore — when two pulse signals which a ringer outputs occur in the section of the 
positive half cycle of the output voltage of an exciter coil, the internal combustion engine is 
right-rotating — judging — this — when two pulse signals occur in the section of the 
negative half cycle of the output voltage of an exciter coil and it takes the method of Judging 
it as the engine rotating reversely, it is required for the angle width of face of the section of 
each half cycle of the positive/negative of an exciter coil to be larger than 30 degrees 
[0016] As a permanent magnet generator which prepares an exciter coil Usually, since the 
angle width of face of the section of the half cycle of the output voltage of an exciter coil is 
90 degrees or 45 degrees when the thing of four poles or eight poles is used and these 
permanent magnet generators are used. It is fully possible to make the section of the half 
cycle of the output voltage of an exciter coil generate two pulse signals from a signal coil, and 
it is possible to distinguish an engine's hand of cut by phase relation between the output of a 
signal coil and the output of an exciter coil. 

[001 7] However, in order to need to attain recently a miniaturization and high increase in 
power of the permanent magnet generator attached in an internal combustion engine, it is In 
the inclination not to use the exciter coil with which number of turns become large-sized 
mostly as an ignition power supply, and all the magneto coils in a permanent magnet generator 
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are used as a magneto coil for battery charge, and have the inclination to make it drive an 
ignition and other electronic autoparts by the output of this battery. In this case, in order to 
attain the high increase in power of a permanent magnet generator, the pole of this permanent 
magnet generator is made [ more ] in many cases than eight poles, and the permanent magnet 
generator of 12 or more poles is usually used. 

[0018] When using for charge of all the magneto coils in a permanent magnet generator of a 
battery, three-phase-circuit connection of the magneto coil in this permanent magnet 
generator is carried out, and the composition which supplies the three-phase-circuit output 
to a battery through the battery charging circuit which consists of a full wave rectifier circuit 
equipped with the voltage adiustment function is taken in many cases. 

[0019] It is possible to take out single-phase alternative current voltage from the ends of the 
magneto coil of two phases of the magneto coils by which three-phase-circuit star 
connection was carried out when such composition was taken, and to detect an engine's hand 
of cut by phase relation between this single-phase alternative current voltage and the output 
pulse of a ringer. 

[0020] 1 2 [ however. ] — since the angle width of face of the section of the half cycle of the 
single-phase alternative current output voltage obtained from this generator becomes 30 or 
less degrees when using the above permanent magnet generator very much, the section of 
the half cycle cannot be made to generate two pulse signals (for it to generate at intervals of 
30 degrees) from a signal coil In this case, although it is possible to make smaller than 30 
degrees the recurrence interval of two pulse signals generated in a criteria position and the 
ignition position at the time of supeiHow respectively Since it is necessary to set the 
ignition position of a low-speed field as the position to which it went more slightiy than an 
engine's top dead center, and to set a criteria position as the maximum toothHead-angle 
position of an ignition position, or the position to which it went further rather than it the 
recurrence interval of two pulse signals cannot be recklessly made small. 
[0021] Moreover, when a permanent magnet generator with few poles than 12 poles is used 
and the toothHead-angle width of face of an ignition position is larger than 30 degrees, an 
engine's hand of cut may be unable to be detected by the conventional method. For example, 
although it may be necessary to take toothHead-angle width of face 45 degrees or more in 
the case of a four-cycle engine, if the permanent magnet generator of eight poles is used in 
this case, since the section of the positive half cycle of the output of a permanent magnet 
generator cannot be made to generate two output pulses of a ringer, an engine's hand of cut 
is undetectable by the conventional method. 

[0022] Then, as ****♦♦ of a reluctor is expanded and it was shown in d rawing 6 , it is possible 
to make it make the section of two positive half cycles where the output of a permanent 
magnet generator acljoins each other at the time of right rotation of an engine generate two 
pulse signals, respectively. In the example of drawJrigL6 . a permanent magnet generator is 
constituted by 12 poles, and as shown in this drawing (A), the aktemating voltage of 6 cycles 
per rotation is outputted. Output voltage el of this permanent magnet generator The angle 
width of face of the section of a half cycle is 30 degrees. In this example, as shown in drawing 
6 (B). of the reluctor of a ringer is expanded to 60 degrees. The 1 st pulse signal SI of 

the negative polarity which this ringer generates in a criteria position and the ignition position 
at the time of super-low **. respectively And the 2nd pulse signal S2 of straight polarity A 
recurrence interval is set as 60 degrees. They are two pulse signals SI to the section of two 
positive half cycles where the output voltage of a permanent magnet generator adjoins each 
other. And S2 The phase relation of the output of a ringer and a permanent magnet generator 
is set up so that it may generate. 

[0023] drawing 6 — having been shown — as — a ringer — an output pulse — a permanent 
magnet generator — output voltage — a phase — a relation — setting up — If — an engine 

— an inversion — the time — **** — a permanent magnet generator — output voltage — 
said — drawing — ( — A — ) — a dashed line — having been shown — e — one — ' — like - 

- being reversed — a sake — Pulse signal SI ' of negative polarity and pulse signal S2 ' of 
straight polarity come to occur in the section of the negative half cycle of output voltage el ' 
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of a permanent magnet generator, respectively, and can detect an engine's inversion. Thus, 
since the flame feilure of the engine can be carried out by preventing that an ignition signal is 
given to a firing circuit and stopping ignition operation when an inversion is detected if an 
engine's inversion is detectable, it can prevent that an engine reverses. 
[0024] However, like [ in the case of using the permanent magnet generator of 12 poles ], 
since the angle width of face of the section of the half cycle of the output voltage is very 
narrow when there are many poles of a permanent magnet generator (at 30 or less degrees), it 
is necessary to put the generating position of each pulse signal into the narrow angle range. 
And the phase of the output voltage of the magneto coil of the permanent magnet generator 
used for charge of a battery Since it changes sharply with the load effect of a battery, or 
operation of a voltage regulator and the phase relation between the output voltage of the 
magneto coil for battery charge and the output pulse of a ringer changes with the load effect 
of a battery, or change of rotational speed. Setting up so that it may go into the section of a 
positive half cycle whose generating position of two pulse signals which continue throughout 
an engine's rotational speed and a ringer outputs is two which the output voltage of a 
permanent magnet generator adjoins had the problem that it was very difficult and the design 
of an ignition became difficult. 

[0025] The purpose of this invention is to offer the ignition for capacitor electric discharge 
formula internal combustion engines to which detect an engine's inversion certainly from the 
phase of the output pulse of a ringer, and the phase of the output of a permanent magnet 
generator, and it enabled it to carry out the flame failure of the engine, when using the 
permanent magnet generator of 12 or more poles, or even when the large toothHead-angle 
width of face of an ignition position needs to be taken. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office ia not reaponaibia for any 
danagaa caused by the uae of thia tranalation. 

l.This docunient has been translated by computer. So the translation may not reflect the 
original precisely. 

2.4°Ma^ shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 

[Means for Solving the Problem] this invention is aimed at the ignition for Internal combustion 
engines of the capacitor electric discharge formula which controls an ignition position by the 
microcomputer If it explains in full detail, this invention furthermore, the target ignition The 
multipolar permanent magnet generator which outputs polyphase current voltage 
synchronizing with rotation of an internal combustion engine. The battery charged through a 
battery charging circuit with the output of this permanent magnet generator. The direct- 
current converter circuit which carries out the pressure up of the output voltage of this 
battery. When the capacitor for ignition-energy accumulation and ignition signal which are 
formed in the upstream of an ignition coil and this ignition coil, and are charged by the output 
voltage of a direct-current converter circuit are given The firing circuit which is equipped with 
the switch for electric discharge which are alike, and it flows [ switch ] and makes the charge 
of the capacitor for ignition-energy accumulation discharge to the primary coil of an ignition 
colt, and generates the high voltage for Ignition in the secondary coil of an ignition coil by 
electric discharge of the capacitor for ignition-energy accumulation. The ringer which a phase 
is late for the criteria position and this criteria position which were set as the position to 
which the phase went rather than the top dead center of an internal combustion engine, and 
generates the 1 st and 2nd pulse signals rather than a top dead center in the fixed-point fire 
position set as the position to which the phase went respectively, A rotational-speed 
detection means to detect the rotational speed of an internal combustion engine, and an 
ignition position operation means to calculate the ignition position of an internal combustion 
engine to the rotational speed detected by the rotational-speed detection means. When the 
rotational speed of an internal combustion engine is below the upper limit of a low-speed field, 
an ignition signal is given to the switch for electric discharge in the generating position of the 
2nd pulse signal. When rotational speed is over the upper limit of a low-speed field, it has an 
ignition signal supply means to give an ignition signal to the switch for electric discharge in the 
ignition position calculated by the ignition position operation means. 

[0027] The generator output polarity distinction circuit which outputs the polar distinction 
signal with which states differ in the time of being in the time of detecting the polarity of the 
single-phase alternative current voltage taken out from between the output terminals of two 
phases of a permanent magnet generator in this invention, and this single-phase alternative 
current voltage being in a positive half cycle, and a negative half cycle, A hand-of-cut judging 
means to judge the hand of cut of an internal combustion engine from the state of a polar 
distinction signal when the state of a polar distinction signal when the rotational speed of an 
internal combustion engine is below the set point and the 1 st pulse signal occurs, or the 2nd 
pulse signal occurs. It permits that an ignition signal supply means gives an ignition signal to 
the switch for electric discharge when judged with the hand of cut of an internal combustion 
engine being the right direction by the hand-of-cut distinction means. When judged with a 
hand of cut being an opposite direction, fire control means are prepared at the low-speed 
time which forbids an ignition signal supply means from giving an ignition signal to the switch 
for electric discharge. When the hand of cut of an interrwil combustion engine is the right 
direction, the ringer is constituted so that the section of a positive half cycle where single- 
phase alternative current voltage differs may be made to generate the 1st pulse signal and 
the 2nd pulse signal. 
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[0028] As mentioned above, in this invention, in case an engine is put into operation, (when an 
engine's rotational speed is below the set point) An engine's hand of cut is judged by finding 
whether the single-phase alternative current voltage obtained from a permanent magnet 
generator when the 1 st pulse signal or the 2nd pulse signal occurs is in a positive half cycle, 
or it is in a negative half cycle. Since it forbade that an ignition signal should have been given 
to a firing circuit when an engine's inverse rotation was detected, when a piston should be put 
back for the rotational speed in the case of an engine's starting to a low sake near a top dead 
center and an engine should reverse, it can prevent that ignition operation is performed. 
Therefore, it can prevent the big force's joining starting system by an engine's inversion, or 
maintaining an engine's inversion. 

[0029] Although the set point of the rotational speed of the above— mentioned internal 
combustion engine may be set up equally to the upper limit of for example, a low-speed field 
In order to avoid that the situation of being there being a possibility that an engine may 
generally reverse only at an engine's supeiHow ^ time, and performing process which 
distinguishes a hand of cut at the time of needlessness in order for a possibility that an engine 
may already reverse to disappear, after an engine starts normally arises It is desirable to set 
up the set point of the above-mentioned rotational speed lower than the upper limit of a low- 
speed field. 

[0030] At the above-mentioned low-speed time, it is desirable to constitute so that a 
rotational-speed detection means may be forbidden also from detecting rotational speed while 
fire control means forbid an ignition command signal generating means from generating an 
ignition command signal, when judged with the hand of cut of an internal combustion engine 
being an opposite direction by the hand-of-cut judging means. 

[0031] As for the recurrence interval of the 1st pulse signal which a ringer outputs, and the 
2nd pulse signal, it is desirable to set up equally to the angle width of face (machine angle) of 
the section of 1 cycle of the single-phase alternative current voltage taken out from the 
output terminal of two phases of a permanent magnet generator. For example, when using the 
thing of 1 2 poles as a permanent magnet generator, it is desirable to make the recurrence 
interval of the 1st pulse signal and the 2nd pulse signal into 60 degrees on a machine square. 
[0032] Moreover, respectively, when the rotational speed of an internal combustion engine is 
below the set point as for the Ist pulse signal and the 2nd pulse signal, it is desirable to make 
it generate in the peak position of two positive half cycles where a permanent magnet 
generator adjoins each other. 

[0033] In this invention, when an engine's rotational speed is below the set point since it is 
not necessary to put the generating position of the 1st and 2nd pulse signals into the section 
of the positive half cycle of alternating voltage in all an engine's rotational-speed fields, a 
phase setup of the output of a ringer can be made easy that what is necessary is just to 
make rt go into the section of the positive half cycle of single-phase alternative current 
voltage where the generating position of the 1 st pulse signal and the 2nd pulse signal is 
obtained from a permanent magnet generator. 

[0034] Moreover, what is necessary is not to make it the whole not go into the section of the 
positive half cycle of alternating voltage, and just to make it each standup usually, go into the 
section of the positive half cycle of alternating voltage at least when the rotational speed of 
the 1st pulse signal and the 2nd pulse signal is below the set point in order that a 
microconnputer may recognize a standup negative [ of a pulse signal ]. or positive. Therefore, 
according to this invention, compared with the conventional ignition which needed to be set 
up so that the 1st and 2nd whole pulse signals might go into the section of the positive half 
cycle of alternating voltage, flexibility of a phase setup of the output pulse of a ringer can be 
made high, and a design and adjustment of equipment can be made easy. 
[0035] In this invention, the polarity of the positive/negative of both the half cycles of the 
single-phase alternative current voltage taken out from a permanent magnet generator is 
relative, and a positive half cycle, then the polar half cycle of another side turn into a negative 
half cycle in one polar half cycle of this single-phase alternative current voltage. In this 
invention, it is arbitrary how the polarity of the output of the above-mentioned single-phase 
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[0039] Pressur©-up transformer 4A to which, as for the direct-current converter circuit 4, the 
end of a primary coil is connected to the positive electrode of the battery 3 with which the 
negative electrode was grounded, and the primary current is given from this battery. Switching 
circuit 4B which is connected in series to the primary coil of pressure-up transformer 4A, and 
turns on and ofFthe primary current of this pressure-up transformer. Diode D1 which carries 
out half-wave rectification of the output of the secondary coil of oscillator— circuit 4C which 
gives a square wave-like driving signal to switching circuit 4B, and oscillation-coil 4C h is 
constituted. NPN transistor TRo by which the emitter was grounded and the collector was 
connected to the other end of the primary coil of pressure-up transformer 4A in the example 
of illustration Resistance Ro connected between the base emitters of this transistor 
Switching circuit 4B is constituted and it is Transistor TRo. The driving signal is given to the j 
base from oscillator-circuit AC. It is grounded and the end of the secondary coil of pressure- 
up transformer 4A is diode D1 to the other end of this secondary coil. The anode is 
connected. 

[0040] h is Transistor TRo by the driving signal given from oscillator-circuit 40 in the above- 
mentioned direct-current converter circuit 4. It is made to turn on and off. The voltage by 
which the pressure up was carried out by this to the secondary coil of this pressure-up 
transformer 4A since the primary current of pressure-up transformer 4A was made 
intermittent carries out induction, and it sets to the positive half cycle of this induced voltage, 
and is diode D1. It lets it pass and supply voltage is supplied to a firing circuit 5. 
[0041] capacitor Ci for ignition-energy accumulation by which the firing circuit 5 of a 
capacitor electric discharge formula was formed in the upstream of an ignition coil IG and this 
ignition coil diode Di connected to the ends of the primary coil of an ignition coil IG Ignition 
signal Si It flows, when given, and it is Capacitor Ci. The thyristor Thi as a switch for electric 
discharge which makes a charge discharge through the primary coil of an ignition coil IG, 
Resistance Ri connected between the gate cathodes of this thyristor Thi It is the thing of the 
common knowledge which it had. and the output voltage of an ignition coil IG is impressed to 
ignition plug P attached in the cylinder of the engine which does not illustrate. It sets to this 
firing circuit and is the direct-current converter circuit 4 -> capacitor Ci -> diode Di. And the 
primary coil of an ignition coil IG -> a capacitor charge circuit is constituted by the circuit of 
the direct-current converter circuit 4. and it is Capacitor Ci by the output voltage of the 
direct-current converter circuit 4. The polarity of illustration charges. 
[0042] h is the ignition signal Si to the gate of Thyristor Thi in the ignition position of an 
internal combustion engine. If given, this thyristor flows and it is Capacitor Ci. A charge 
discharges through Thyristor Thi and the primary coil of an ignition coil. Thereby, the high 
voltage carries out induction to the secondary coil of an ignition coil. Since this high voltage is 
impressed to ignition plug P. sparks arise in this ignition plug P. and an engine is tit. 
[0043] Change of magnetic flux is produced by the reluctor of Rota 7A prepared so that it 
might have reluctor 7a and synchronous rotation might be carried out with an internal 
combustion engine, and this Rota 7A. and a ringer 7 is a pulse signal 81. And S2 It is 
constituted by signal armature 7B to output. Reluctor 7a is formed in the periphery of the 
rotator yoke of a permanent magnet generator 1, and Rota 7 A of a ringer is constituted from 
the example of illustration by this rotator yoke. Signal armature 78 is the thing equipped with 
signal coil 7b wound around the iron core which has the magnetic pole section which counters 
Rota 7 A, and this iron core, and the permanent magnet by which magnetic coupling was 
carried out to the iron core. It is signal coil 7b to the Ist pulse signal SI by change of the 
magnetic flux produced in an iron core, respectively in case reluctor 7a begins to counter the 
magnetic pole section of the iron core of signal armature 78, and in case this opposite is 
ended. And 2nd pulse signal S2 It outputs. 

[0044] It is the Ist signal SI in the criteria position (position to which the phase went more 
slightly than the maximum tooth-lead-angle positk>n of an ignition position, or the maximum 
toothHead-angle position) thetasi set as the position to which the phase went rather than 
the top dead center TDC of an internal combustion engine in this example as shown in 
drawing 6 (A). It generates. It is the 2nd signal S2 in the fixed-point fire position (it is 5 
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degrees or the position to which 1 3 degrees went from a top dead center) theta82 for which it 
was suitable as an ignition position at the time of idle rotation. It generates. At the example of 
illustration, it is the 1st signal SI. And 2nd signal S2 h consists of a pulse signal of negative 
polarity, and a pulse signal of straight polarity, respectively, and is the 1st signal SI. And 2nd 
signal S2 H is inputted into the 1st waveform shaping circuit 8 and the 2nd waveform shaping 
circuit 9, respectively. 

[0045] In addition, the generating position of a signal means the position where a signal 
reaches a predetermined threshold level here. 

[0046] an emitter grounds a waveform shaping circuit 8 — having — a collector — resistance 
Rt NPN transistor TR1 connected to the positive-electrode side output terminal of the DC 
power supply which are not let pass and illustrated transistor TR1 Resistance R2 connected 
between base emitters the state where the anode was turned to the earth side — resistance 
R2 Diode D3 connected in parallel with ends transistor TR1 Resistance R3 connected 
between the base and the positive-electrode side output terminal of the DC power supply 
which are not illustrated transistor TR1 Diode D4 by which the anode was connected to the 
base Diode D4 Resistance R5 to which the end was connected to the cathode And capacitor 
02 It consists of a parallel circuit and is resistance R5. And capacitor C2 The other end of a 
parallel circuit is connected to the non-grounded side terminal of signal coil 7b. 
[0047] NPN transistor TR1 by which the emitter was grounded and the waveform shaping 
circuit 9 was connected to the positive-electrode side output terminal of the DC power 
supply which a collector does not illustrate through resistance R1 ' — ' — Resistance R2 ' 
connected between the base emitters of transistor TR1 Diode D4 ' by which the cathode 
was connected to the base of transistor TR1 '. It consists of a parallel circuit of resistance R5 
' by which the end was connected to the anode of diode D4 and capacitor C2 and the 
other end of the parallel circuit of resistance R5 ' and capacitor C2 ' is connected to the non- 
grounded side terminal of signal coil 7b. 

[0048] It is the 1st signal SI of negative polarity to signal coil 7b. It generates and is this 
signal SI in the criteria position thetasl. Capacitor 02 When the threshold level mostiy 
decided by residual voltage of ends is exceeded, it is signal coil 7b to the diode 03. And D4 
Resistance R5 And capacitor 02 Current flows through a parallel circuit and it is diode D3. A 
voltage drop arises to ends. Signal SI It is over the threshold level and is diode D3. It is [ only 
¥vhile the voltage drop has arisen to ends ] a transistor TR1. Transistor TR1 which had flowed 
till then since the reverse bias of between base emitters was carried out It will be in the cut 
off state between short time. Transistor TR1 When it will be in a cut off state, it is this 
transistor TR1. Since the potential of a collector changes from a low (almost grounding level) 
to the state of a high level, it is this transistor TR1 . The signal of pulse shape is acquired by 
the collector. This signal is the external interruption signal INT 1. It carries out and Is input 
port A1 of a microcomputer 6. It is given. 

[0049] Moreover, it is the 2nd signal S2 of straight polarity to signal coil 7b. Induction is 
carried out and it is this signal S2. If the threshold level mostiy decided by residual voltage of 
the ends of capacitor 02 * in the fixed-point fire position th6tas2 set as the position for which 
it was suitable as an ignition position at the time of an idling is exceeded a signal a coil 
seven — b — fi^om — resistance — R — five — ' — and — a capacitor — C — two — ' 
a parallel circuit — diode — D — four — * — a transistor — TR — one — * the base — 
an emitter — between — letting it pass ~ current — flowing — Signal S2 While being over 
the threshold level, transistor TR1 ' which suited the cut off state till then will be in switch- 
on. The signal of the pulse shape which falls from a high level to the collector of transistor 
TR1 ' to a low is acquired by this, and this signal is the external interruption signal INT 2. It 
carries out and is input port A2 of a microcomputer 6. It is given. 

[0050] The microcomputer 6 is equipped with CPU6a. interrupt control circuit 6b. RAM (RAM) 
6c, read-only-memory (ROM) 6d. counter 6e. comparator 6f. register 6g. 6h of latch circuits, 
edge-detection circuit 6i. and flip-flop circuit C|j. and is input port A1 from waveform shaping 
circuits 8 and 9. And A2 External interruption signal INT 1 let pass and given And INT2 k is 
inputted into interrupt control circuit 6b. . 
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[0051] The ignition signal output circuit 10 is NPN transistor TR2 by vvhich the emitter was 
grounded. This transistor TR2 h is resistance R6 to a collector. PNP transistor TR3 to which i 
it let it pass and the base was connected it has. Transistor TR2 It connects with output port 
B of a microcomputer through resistance R7, and the base is this transistor TR2. Between the 
' base and grounding, it is resistance R8. It connects. Transistor TR3 ft connects with the 
positive-eiectrode side output terminal of the DC-power~supply circuit which is not 
illustrated, and an emrtter is this transistor TR3. The base is resistance R9. It lets it pass and 
connects with the positive--electrode terminal of DC power supply. Transistor TR3 It lets 
resistance RIO pass to a collector, and is diode D5. An anode is connected and it is this diode 
05. The cathode is connected to the gate of the thyristor Thi of a firing circuit 5. 
[0052] NPN transistor TR4 by which, as for the generator output polarity distinction circuit 
1 1 , the emitter was grounded Transistor TR4 Resistance R1 1 connected between, base 
emitters. Transistor TR4 Between a collector and the positives-electrode terminals of the DC 
power supply which are not illustrated, and transistor TR4 Resistance R12 and R13 connected 
between the base and the positive-electrode terminal of these DC power supply, respectively, 
transistor TR4 Diode D6 which turned the cathode between base emitters at the base side, 
and was connected transistor TR4 between the base and output terminal 1u of U phase of a 
permanent magnet generator 1 — an anode — transistor TR4 Diode D7 connected towards 
the base side It consists of resistance R1 4 connected with output terminal 1 v of V phase of a 
permanent magnet generator 1 between groundings, and is a transistor TR4. A collector is 
input port A3 of a microcomputer 6. It connects. 

[0053] In the generator output polarity distinction circuit 1 1 of illustration Output terminal 1u 
of U of a permanent magnet generator 1. and V2 phase, and single-phase alternative current 
voltage el taken out from between 1 v When it is in the section of a positive half cycle, it is 
diode D6. And D7 Since a reverse bias is carried out and current does not flow through both 
' diodes. Transistor TR4 It is in switch-on and is tMs transistor TR4. The potential (polar 
distinction signal) of a collector is in about 0 state. Therefore, input port A3 of a 
microcomputer 6 Potential is zero ("0* states). Output terminal 1 u of U of a permanent 
magnet generator 1. and V2 phase, and single-phase alternative current voltage el taken out 
from between 1v When it is in the section of a negative half cycle, it is this voltage el. Diode 
D6 And D7 Since it lets it pass and current flows, it is diode D6. A forward voltage drop arises 
to ends. This diode D6 It is a transistor TR4 by the forward voltage drop. The reverse bias of 
between base emitters is carried out and it accumulates, and is this transistor TR4. It will be 
in a cut off state. Thereby, it is a transistor TR4. The potential (polar distinction signal) of a 
collector will be in the state of a high level, and it is input port A3 of a microcomputer 6. 
Potential is set to a high level (state of ''I "). 

[0054] namely, single-phase alternative current voltage el taken out from the output terminal 
of two phases of a permanent magnet generator 1 in this example the polar distinction signal 
which the generator output polarity distinction circuit 1 1 outputs when it is in a positive half 
cycle — "0" — becoming — single-phase alternative current voltage el When it is in a 
negative half cycle, a polar distinction signal is set to ^1 

[0055] It is the single-phase alternative current voltage el taken out from between output 
terminal 1u of the two phases, and 1 v since the permanent magnet generator 1 was 
constituted by 1 2 poles in the example shown in drawing 1 . The angle width of face of the 
section of each half cycle is 30 degrees. 

[0056] In the example shown in drawing 1 , of reluctor 7a of Rota of a ringer 7 is set 

as 60 degrees, and when an engine's rotational speed is below the set point single-phase 
alternative current voltage el taken out from the output terminals 1u and 1v of two phases of 
the permanent magnet generator of 12 poles the peak position of an acUacent positive half 
cycle — the 1st and 2nd pulse signals SI And S2 it generates — the ringer 7 is formed like (a 
predetermined threshold level is reached) 

[0057] It sets to the ignition shown in drawing 1 . and is the external interruption signal INT 1 
to interrupt control circuit 6b. If given, flip-flop circuit Qi will be reset and the output of the 
positive logic output terminal Q will be set to "0^ If the output of flip-flop circuit Qj is 
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permitted at this time, the output of output port B of a microcomputer will be in the state of 
"O,'' Moreover, external interruption signal INT 1 if it generates, edge-detection circuit 61 will 
detect the stand going up, and will operate 6h of latch circuits. 6h of latch circuits is interrupt 
signal INT1 . The enumerated data (enumerated data of a clock pulse) of counter 6e when 
generating is latched. Interrupt control circuit 6b clears counter 6e while latching the 
enumerated data of counter 6e by 6h of latch circuits. Immediately after latching the 
enumerated data of counter 6e, In order to clear this counter, the latched enumerated data is 
equivalent to the time taken for an engine to rotate one time. In this example, this enumerated 
data itself is used as speed data Ne in which an engine's rotational speed Vn is shown. 
Therefore, as for the speed data Ne, rotational speed Vn shows a big value for a low case. 
[0058] In ROM6d of a microcomputer, the predetermined program and the map used for the 
operation of an ignition position are memorized, and the main routine shown in drawing 2 by 
this program and interruption routine shown in draw i ng 3 or d rawing 5 are performed. 
[0059] In the example of illustration, in order to discriminate the hand of cut of an internal 
combustion engine, a flag 1 is used, and in order to discriminate whether the rotational speed 
of an internal combustion engine is in a low-speed field, a flag 2 is used. Moreover, ignition 
signal Si A flag 3 is used in order to discriminate whether it has generated or not. A flag 1 is 
set to "1" when it is detected that the engine is right-rotating, and a flag 2 is set to "1 " when 
the rotational speed of an internal combustion engine is below the upper limit of a low-speed 
field (when the speed data Ne are more than set point Nl). Moreover, a flag 3 is the ignition 
signal Si. It is made "1" when having generated. 

[0060] When a power supply is established in the main routine shown in dra wing 2 . while 
setting a flag 1 to "0" and setting a flag 2 to ''I " first hexadecimal counter 6e reads the 
maximum ''OFFFFH^ (it is shown that an engine's rotational speed is zero substantially.) of the 
enumerated data which carries out counting into RAM which memorizes the speed data Ne 
(enumerated data of counter 6e while an engine rotates one time). Subsequently, after 
initializing each part (initialization), ignition position thetaig in the rotational speed given with 
the speed data Ne memorized by RAM is calculated, and process in which RAM is made to 
memorize calculated ignition position thetaig is repeated. The operation of this ignition 
position is performed by interpolation using the map memorized by for example. R0M6d. An 
ignition position operation means is realized by process in which this ignition position is 
calculated. Ignition position thetaig is calculated in the form of the time (enumerated data of a 
clock pulse) which each rotational speed takes that an engine rotates from the criteria 
position thetasi to the ignition position. 

[0061] It is the external interruption signal INT 1 in the criteria position thetasi to interrupt 
control circuit 6b. If given, interrupt processing shown in drawing 3 will be performed. In this 
interrupt processing, it Judges whether a flag 1 is "1" first After resetting a flag 1 and a flag 3 
in the state of "O*" when judged with a flag 1 being "i" (while the engine is right-rotating). 
RAM6c is made to memorize the enumerated data (the number of the clock pulses in which 
the counter carried out counting while the engine rotated one time) of the counter latched by 
6h of latch circuits as speed data Ne which give an engine's rotational speed. A rotational- 
speed detection means is realized by this process. 

[0062] Subsequentiy. the speed data Ne are the 1st set point Nl. It judges whether it is small. 
It is the 1st set point Nl here. The upper limit Vnl (for example, 2000rpm) of an engine's pole 
low-speed field (idling field) is given, the speed data Ne — the set point Nl the compared 
result — Ne>=N1 it is — after sometimes forbidding that the output of flip-flop circuit Qj 
should be outputted from output port B (when rotational speed is one or less upper limit Vn of 
a low-speed field), it returns to a main routine, using a flag 2 as "1 " the speed^data Ne — the 
set point Nl the compared result — Ne<N1 it is — after setting a flag 2 to "0" after 
permitting that the output of flip-flop circuit Q is sometimes outputted from output port B 
(when rotational speed is over the upper limit Vnl of a low-speed field), and transmitting 
ignition position thetaig currentiy calculated to register 6g, it returns to a main routine 
[0063] Signal coil 7b is the 2nd signal S2 in the fixed-point fire position thetas2. It generates 
and is interrupt signal INT2 to a microcomputer. If given, interruption routine of d rawing 4 will 
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be performed. At this interruption routine, the speed data Ne are the 2nd set point N2 first ft 
judges whether it is sniall. It is the 2nd set point N2 here. The set point Vn2 (for example, 
lOOOrpm) of the speed field which judges a hand of cut is given, and it is this 2nd set point N2. 
The 1st set point N1 It is set as a big value. Ne and N2 the compared result — Ne>=N2 it is - 
- to a case (when rotational speed being the two or less set point Vn) Port A3 of a 
microcomputer Input signal level is seen and it is this port A3. When input signal level is "0", 
(when the single-phase alternative current voltage el taken out from the permanent magnet 
generator when the 2nd signal S2 occurred is in a positive half cycle) Subsequently, it judges 
whether a flag: 1 is ''0''. and a flag 1 is set to '^1" (state which shows that the engine is right- 
rotating) when a flag 1 is "0" as a result Subsequently, it judges whether a flag 2 is ''1''. and 
when a flag 2 is '^1''. after setting output signal level of output port B of a microcomputer to 
(state of a high level) (when rotational speed is in a low-speed field), the numeric value 
which added the numeric value alpha equivalent to the signal width of face of an ignition signal 
to the enumerated data of counter 6e at that time is put into register 6g. tt returns to a main 
routine after that considering a flag 3 as "1 " (state which shows that the ignition signal Si has 
occurred). 

[0064] The 2nd pulse signal S2 When it generates, it is a port A3. It returns to a main routine | 
without carrying out anything when judged with signal level being "1" (when judged with the 
engine having reversed). 

[0065] Moreover, port A3 It returns to a main routine without carrying out anything when 
judged with the flag 1 being already "1" when signal level is "0", and when it is judged with a 
flag 2 being "tT (when judged with an engine's rotational speed Vn being over the upper limit 
Vnl of a low-speed field). 

[0066] if the output of Port B is set to ''I in the interruption routine of drawing 4 — 
transistor TR2 of the ignition signal output circuit 10 since a base current flows and this 
transistor TR2 is made into an ON state — transistor TR3 The DC-power-supply circuit 
which is turned on and illustrated to transistor TR3 Resistance RIO and diode D5 letting it 
pass — Thyristor Thi — ignition signal Si It is given, if counter 6e carries out counting of the 
enumerated data equivalent to Above alpha after an ignition signal is given to Thyristor Thi. 
since the enumerated data of a counter is in agreement with the content which is register 6g. 
white comparator 6f gives a set signal to flip-flop circuit Qj and sets the output Q of this flip- 
flop circuit to "1" — interrupt control circuit 6b — interrupt signal INT3 It gives. Ne>=N1 
Since the output of a flipHlop circuit is sometimes forbidden (when rotational speed is in a 
low-speed field), change of an output when this flip-flop circuit is set does not affect the 
output of output port B. 

[0067] Interrupt control circuit 6b is interrupt signal INT3. When it generates, interruption 
routine shown in drawing 5 is performed. Ne>=N1 it Is — the time (an engine's lowr-speed 
field) — counter 6e an enumerated data — the interruption routine of drawing 4 — register 
6g the time (after the 2nd signal S2 occurred, when time to be equivalent to the signal width 
of face alpha passes) of becoming equal to the set enumerated data — interrupt signal INT3 
It generates and interruption routine of drawing 5 is performed. In the interruption routine of 
cLrawing 5 . it judges whether a flag 3 is "OT first Ne>=N1 "it is — the time (when rotational 
speed is in a low-speed field) — the interruption routine of drawing 4 — setting — a flag 3 — 
since it is made 1 it is [ "0 ] the output*" of Port B — carrying out — transistor TR2 And 
TR3 After making it an OFF state (after extinguishing an ignition signal), it returns to a main 
routine. 

[0068] Ne<N1 it is — the time of being sometimes in agreement at the enumerated data of 
ignition position thetaig by which the enumerated data of counter 6e was set to register 6g in 
the interruption routine of drawing 3 (when an engine's rotational speed is over the upper limit 
Vnl of a low-speed field) — interrupt signal INT3 tt generates and interruption routine of 
drawing 5 Is performed. Since [ whose flag 3 is "O" at this time ] ft [is Ne<N1 «N2) and the 
flag 3 is not set to ''I " in] the interruption routine of drawing 4 . It returns to a main routine, 
transmitting the value which added alpha (signal width of face) to the present enumerated 
data of a counter to register 6g, and using a flag 3 as ''1.'' Then, counting of the enumerated 
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signals into the section of the positive half cycle of altemating voltage in all an engine's 
rotational-speed fields, a phase setup of the output of a ringer can be made easy. 
[0078] As shown in drawing 1 . moreover, a microcomputer 6 It lets waveform shaping circuits 
8 and 9 pass, and they are the 1st and 2nd pulse signals SI. And S2 In order to consider as 
an input and to recognize the start negative [ of these pulse signals ]» or positive as a signal. 
The Ist pulse signal SI And 2nd pulse signal 82 What is necessary is not to make it each 
whole not go into the section of the positive half cycle of altemating voltage, and Just to make 
it each standup go into the section of the positive half cycle of alternating voltage at least. 
Therefore, according to this invention, only when rotational speed is below the set point, 
flexibility of a phase setup of the output pulse of a ringer can be conjointly made high with 
what is necessary being just to set up so that the let and 2nd pulse signals may go into the 
section of the positive half cycle of altemating voltage, and a design and adjustment of 
equipment can be made easy. 

[0079] Although the set point Vn2 of the rotational speed which gives the upper limit of the 
speed field which Judges an engine's hand of cut is set up in the above-mentioned example 
lower than the upper limit of a low-speed field, you may be made to make equal to the upper 
limit Vnl of a low-speed field the set point Vn2 of the rotational speed which gives the upper 
limit of the speed field which Judges an engine's hand of cut 

[0080] At the above-mentioned example, it is the 2nd pulse signal S2 in a fixed-point fire 
position. Single-phase altemath^e current voltage el taken out from the permanent magnet 
generator when it generated Although it is made to judge an engine's hand of cut by Judging 
whether it is in a positive half cycle, or rt is in a negative half cycle The Ist pulse signal SI 
When it generates, it is the single-phase alternative current voltage el. You may make it judge 
an engine's hand of cut by finding whether it is in a positive half cycle, or it is in a negative 
half cycle. 

[0081] h not only forbids an ignition command signal generating means from generating an 
ignition command signal, when it is judged with the hand of cut of an internal combustion 
engine being an opposite direction by the hand-of-cut judging means like the above- 
mentioned example, but If fire control means are constituted at the bw-speed time so that 
that a rotational-speed detection means detects rotational speed may also forbid Since there 
is no rotational speed of an engine with respect to [ how ] the time of an inversion arising and 
the speed data Ne are held at maximum "OFFFFH" (rotational speed is the state of zero 
substantially). Even when an engine should reverse and the situation where it is compulsorily 
rotated by external force and the rotational speed Vn exceeds the set point Vn2 arises, it is 
the speed data Ne Ne>=N2 A state can be maintained, an engine can be maintained at a 
flame-failure state, and it can prevent an engine's inversion continuing. However, when it is 
not. necessary to necessarily constitute like the above-mentioned example since a bird 
clapper is usually not happening probably, and an engine's inversion is detected by the state 
where the rotational speed exceeds the set point (for example, lOOOrpm) at the time of an 
engine's inversion, only generating of an ignition signal may be forbidden, and you may 
constitute detection of rotational speed so that it may approve. 

[0082] Although the permanent magnet generator of 12 poles is used in the above-mentioned 
example, when using a permanent magnet generator with more poles than 12 poles, of course, 
this invention is applicable. Moreover, this invention is useful, when it is required to take 
♦iMnMr* of the roluctor of a ringer larger than the angle width of face of the section of the half 
cycle of the output voltage of a permanent magnet generator, in order to take tooth-lead- 
angle width of face larger than the angle width of face of the section of the half cycle of the 
output voltage of a permanent magnet generator, when using the multipolar permanent magnet 
generator of under 12 [ very ] (for example, even when using the permanent magnet generator 
of eight poles). 

[0083] At the above-mentioned example, it is the 1st pulse signal SI. It considers as the 
pulse signal of negative polarity, and is the 2nd pulse signal 82. Although considered as the 
pulse signal of straight polarity, you may make polarity of these pulse signals reverse. 
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